Abstract. Catfish is a species of freshwater fish that contains a source of protein and it has economic value and has become one of the famous commodities in Indonesia. Biofloc can be one alternative waste fixers intensive cultivation for reduce the waste of inorganic nitrogen and also provide additional protein for increase growth and feed efficiency. This study was to determine the effect of high stocking densities on the growth performance of african catfish in biofloc system. This study used completely randomized design (CRD) with different stocking densities in the system biofloc T1. . Animal trials were using jouvenile african catfish with an average weight of 1.06±0.3g, which maintained in a pool tarpoulin cage with water volume ±2000L for 50 days with feeding ratio 3% of the weight biomass. The results showed a significantly different effect (P<0.05) against the value of hepatosomatic index, absolute growth and daily growth rate, but the result not significant at spesific growth rate. The second treatment (T2) showed the best results than others in the growth rate and daily growth rate with a value of 6.45±3.1g for absolute growth and 0.13±0.06g for daily growth rate. The four treatment showed the best results than others in the hepatosomatic index with value 4.7 ± 1.8%. These findings demonstrate a role of biofloc technology in catfish aquaculture.
INTRODUCTION
Catfish is a species of freshwater fish that contains a source of protein and it has economic value. Catfish has become one of the commodities that serve as food ingredients into the food menu like in Indonesia. fishery commodities continues to increase each year so that the need for innovation in order to increase production [1] . Catfish production progress over the last few years show results very significantly by 21 .82% per year from 69386 tonnes in 2005 to 145 099 tonnes in 2009. During the 2010-2014 rise in catfish fish production increased by 450%, or an average increase by 35% per year which in 2010 amounted to 270.6 thousand tons increased to 900.000 tons in 2014.
SGR expressed as %/day, Wo and Wt were the weight of the fish during the day of measurement (t) and initial stage (o) expressed as gram (g), while experiment period was expressed as day (t).
Daily growth rate
This parameter was calculated as the weight of the fish after 50 days, calculation was conducted using equation by Abdel-Wahab et al., [9] : DGR = ( − 0) (2) DGR expressed as g/day, W0 and Wt were the weight of the fish during the day of measurement (t) and initial stage (o) expressed as gram (g), while experiment period was expressed as day (t).
Absolute Growth
This parameter was calculated as the weight of the fish after 50 days, calculation was conducted using equation by Abdel-Wahab et al., [9] :
AG expressed as g, W0 and Wt were the weight of the fish during the day of measurement (t) and initial stage (o) expressed as gram (g).
Hepatosomatic Index
This parameter was calculated as the weight of the fish after 50 days, calculation was conducted using equation by Abdel-Wahab et al., [9] : %HSI = WL /Wb*100 (12) HSI expressed as %, WL were the weight of the liver during the day of measurement and Wt were the weight of the fish during the day of measurement expressed as gram (g).
Data analysis
Data from specific growth rate, daily growth rate and absolute growth was statistically measured using one-way analysis of variance using SPSS software (versi 17.00) at confidence interval of 95% (p<0.05). LSD test was following when significant difference present. Data of water quality was analyzed in description.
RESULTS AND DISCUSSION

Specific growth rate
In catfish, specific growth rate (SGR) on 50 days biofloc treatment were 0.87-1.15 ( Figure 1 ). The peak level of SGR (1.15) was recorded at 50 days treatment on group 4 (2500/m 3 ). SGR in catfish was increased based on biofloc density treatment. Growth of fish depends on several factors: the type of fish, genetic nature and the ability to use food, disease resistance and supported by environmental factors such as water quality, feed and 
SGR (%)
Treatment space or stocking density [10] . Although the quality of the water can affect the growth rate, but in general the quality of the water treatment biofloc in this study showed good results so that the water quality is not a factor for the low growth rate of fish biofloc treatment. The Specific Growth Rate (SGR) of all treatment were not significantly. In this study, showed that the value of SGR of all treatment were high. The addition of Bacillus sp., cells into the feed had positive impact on fish digestive system due to exogenous enzymes released by the cells, thus expenditure energy was more effective during digestion [12] . Energy difference resulting from this process can be used for the growth. Ekasari et al (2016) mentioned that the increasing growth rate of aquatic organisms provided with probiotic in their feed was related to higher enzymatic digestion activity together with vitamin synthesis, therefore, digestibility and organism weight were also increased. Spesific growth rate value in all treatment of the obtained values average of 1.04±0.12%/day. one treatment shows that at low stocking density generate value growth also lower. it is suspected because the space that is wide enough to make the fish a lot of activities so that a lot of energy used for activity and metabolic processes than for growth . In line with the statement Soedibya [14, energy used for metabolic processes very high, so the energy portion reserved growth to be reduced.
Daily growth rate
The average daily growth rate in the one treatment of 0.09 ± 0.02 g/day, two treatments of 0.13±0.06g/day, three treatments of 0.10±0.04g / day and the treatment of four of 0,10±0,03 g / day. ANOVA test based on the value of daily growth rate of catfish (Clarias gariepinus) showed a significantly (P <0.05), followed by further test of LSD. Average daily growth value based Least Significant Difference test showed that the first treatment was significantly different to two treatments. Treatment of two significantly different with the other treatment. Two treatment showed best growth results seen from the average absolute growth was 0.13 ± 0.03 g. The average value of daily growth rate in the treatment of two highest than the other treatments. It is believed to be related to the carrying capacity (carrying capacity of the environment), the higher stocking densities used, the carrying Treatment capacity decreases [15] . Competition in obtaining food is thought to be one cause of declining daily growth rate in the treatment of the three, although food is available but the fish can not reach due to space limitations. This can lead to stress which results in decreased appetite [12] . Reduction appetite resulted in low nutrients entering and absorbed in the body of the fish. As a result, the energy obtained from the overhaul of these nutrients is only used for fishing activities, whereas the energy for growth is reduced so that the growth of fish decreased. Treatment two with a stocking density of 1500/m3 able to utilize the feed is well evidenced by the value of daily growth rate higher than the one treatment, the treatment of three and four treatments. The feed given to each of equal treatment that is equal to 3% of the body weight of fish. Fish body weight at the two higher treatment so that the amount of feed given to more than one treatment, treatment of three and four treatments. Therefore, the energy produced was greater, the energy obtained from the feed is used for the body's activity and growth. Contributions floc is available for 24 hours also affect growth. Flocs contains nutrients needed by fish, one of which is a protein. Protein floc in the treatment of two higher at 22.24%, while on the treatment, the treatment of three and four treatment floknya protein content of 19.25%, 15.83% and 21.60% with a protein content of feed (pellets) which given the same on each treatment which amounted to 28.75%. The protein content of different floc this is one cause of fish growth rate is different for each treatment.
Absolute Growth
Absolute growth value in the treatment of the obtained values of 4.76±1.3 g, while the treatment of the two obtained values of 6.45±3.1 g, and the treatment was 5.14±2.2 g three and four treatments of 5.14±2.2 g. Based on ANOVA test, the value of the absolute growth of african catfish (Clarias gariepinus) were cultivated at high stocking density with biofloc system showed significantly different results. Absolute growth value based Least Significant Difference test showed that the first treatment was significantly different to two treatments. Treatment of two significantly different with the other treatment. Two treatment showed best growth results seen from the average absolute growth is 6.45 ± 3.1 g. Growth performance in the third and fourth treatment showed that the higher density, growth was even more low absolute weight. This is in accordance with the opinion of Hickling [17] which states that fish growth will be faster when kept at low stocking density which would otherwise be slow when a solid high stock density. Increased density will be followed by a decrease in growth (critical standing crop) and if it has to some extent (carrying capacity) growth is to be stopped altogether. Factors that affect the carrying capacity include water quality, feed, and the size of the fish. Space and food supply are factors that also affect the growth of fish, where the fish will grow better if both of these factors can be met, and otherwise growth will slow if one or both are lacking. This result indicated that Biofloc was able to increase growth. Similar result also indicated by another research using inoculating heterotrophic bacteria addition into biofloc-based culture media for catfish was able to increase the survival rate and growth performance [12] .
E3S Web of Conferences
Biofloc which also serves as a source of natural food fish available 24 hours in the maintenance of an effect on the growth of the body. The nutritional content of different flocks on each pool resulted in an absolute growth of fish each different treatment. Protein is available in all four treatment tends to be higher than other treatments that is equal to 28.75% of feed pellets and floc protein analysis results in the amount of 21.60%. This causes excess protein, so there is no storage repository for amino acids. Therefore, foods containing excess amino acids will be used immediately to meresintesis body proteins and other nitrogen compounds. The carbon skeleton oxidized or converted to glucose or fats, and amino group is converted into ammonia [13] .
Hepatosomatic Index (%)
Hepatosomatic index (HSI) value in the treatment of the obtained value of 3.3 ± 1.5%, while the treatment of the two obtained a value of 3.7 ± 1.8%, and the treatment of the three at 3.5 ± 1.4% and the treatment of four of 4.7 ± 1.8%. Based on ANOVA test, hepatosomatic index value of african catfish (Clarias gariepinus) were cultivated at high stocking density with biofloc system showed significantly different results. Furthermore, the test results Least Significant Difference, the index value hepatosomatic showed that the treatment of the significantly different from the treatment of four and is equal to the treatment of two and three, the treatment of two significantly different from the treatment of four and the same as the treatment of one and three, and treatment three significantly The liver is an important organ which secretes material for the process of digestion. Material reserve nutrients commonly found in liver cells are fat and glycogen granules. In general, the liver serves as the metabolism of carbohydrates, fats and proteins as well as a place to produce bile [18] . One of the sources of energy used in the fish while maintaining its development comes from the heart. The fish feed supply shortage in addition to its metabolism is reduced, the fish did not get enough energy source, so it will use an energy source that comes from the heart. Hepatosomatic index value in the treatment of the first, second and third tend to be lower than the fourth treatment. It is suspected that more fish using existing reserves of energy in the body compared to the fourth treatment. This is consistent with the statement Lenhardt et al. [19] , the index hepatosomatic used to describe the distribution of energy in fish, namely the decrease in the index value hepatosomatic. This indicates that the presence of energy reserves in the liver is used to maintain the body's metabolism.
E3S Web of Conferences
The fourth treatment showed the best hepatosomatic index value is 4.7 ± 1.8%. It is suspected that the fish on the fourth treatment at a density of 2500 head/m3 tend not many activities due to limited space for stocking density is very high, so much energy is stored in the liver than used to perform the activity. Furthermore, the results of the proximate analysis of protein content in the pellet given was quite high at 28.75%. In addition, the fish in the treatment of the fourth gain additional nutrients from the floc that act as natural food sources are available for 24 hours. Based on the results of the proximate analysis of the nutrient content of floc on media pisciculture fourth treatment showed a fairly high value protein content reached 21.60 %. This shows that the four treatments, nutrition fish have been met so that the metabolism of many stored in the liver. Hepatosomatic index is usually used to indicate a problem in nutrition, because of the relative size of the liver correlated with the state of nutrition given to the quality of the fish [9] . Increased value HSI showed increased amounts of nutrients are absorbed and subsequently cause the amount of nutrients accumulated in the liver increased [20] .
The results are consistent with research that has been done by the Soedibya et al. [21] showed that the index value hepatosomatic resulting from maintenance on the system biofloc with a stocking density of fish catfish 500/m 3 significantly different from the stocking density 250/m 3 and 375/m 3 , dense stocking higher yield index value E3S Web of Conferences 47, 02002 (2018) https://doi.org/10.1051/e3sconf/20184702002 SCiFiMaS 2018 hepatosomatic better for allegedly fishing save more energy than is used to move because of the limited space due to high stocking density. Sadekarpawar and Parikh [22] states that the liver is a metabolic organ in fish that HSI values can also be used as a biomarker in detecting environmental conditions of test animals. Hepatosomatic high index value does not always show high growth anyway, since fish growth is also affected by other factors such as environmental and genetic.
Abundance of phytoplankton
The abundance of plankton in a biofloc is more common than phytoplankton groups. Where, plankton from Microcystis and Coelosphaerium genus belongs to a group of phytoplankton that is Cyanophyceae class. Phytoplankton growth was supported by the availability of nutrients. The higher the content of nutrient in the water, the more abundant phytoplankton that spurred the growth of zooplankton. The phytoplankton of the class Cyanophyceae or blue-green algae was highly abundant because this type of phytoplankton was easy to grow in water with high nutrients in the form of N, P and K. Besides, this type of algae is normally used by the trophic structure or organism as a source of food (Bernardi and Giussani, 1990). Biofloc technology, forming a floc from organic material life, is fused into clumps consisting of various water microorganisms including bacteria, algae, fungi, protozoa, metazoan, rotifers, nematodes, Gastrotricha, and other organisms that are suspended by detritus. Giving molasses in a biofloc could supply organic C in continuity or in accordance with the content of nitrogen in the water. Thus, the content of nutrients like N, P and K will be abundant in the biofloc. The abundance of the nutrient content can lead to the growth of plankton in the form of Phy (plants) that will make the growth of zooplankton sustainable. The research conducted by Andrian (2010) about the growth of plankton in various types of different animal manure that contains nutrients such as nitrogen, phosphorus, and potassium shows that plankton will be easy to grow in a pool that has much nutrient content of 1.00 ppm N, P 0, 80 ppm and 0.4 ppm K.
According Avnimelech [8] , biofloc is generally can be formed from the residue of feed, metabolism, and feces from aquaculture. Residual feed and fecal waste water will produce inorganic nitrogen. The inorganic nitrogen can be converted into single cell protein with the addition of carbon material water and can be used to feed fish, shrimp and plankton. The condition of C:N ratio is balanced in cultivation media. Heterotrophic bacteria will utilize N, both in organic and inorganic form for the growth of plankton so that the concentration of N in the water is reduced. Comparison between the carbon (C) and nitrogen (N) (C:N ratio) is very important to note in biofloc system so that bacteria can grow well and it will affect the growth of phytoplankton. Plankton may experience changes in community composition (succession) as a result of changes in physical (light intensity and temperature), chemical (nutrients, water quality, and toxins), and biological (competition and predation) condition. This opinion is justified by Reynolds (1990) , who stated that phytoplankton abundance change is a response to environmental variables such as temperature, light, nutrient availability, and the abundance of predator. Odum (1971) in Pratiwi et al. (2010) , states that an ecosystem is developed from time to time. It is occurred by stimulus in the form of nutrients and it is characterized by the change of the genus that is dominant.
The dominance of plankton in a biofloc was mostly composed of groups of phytoplankton especially Cyanophyceae class of Microcystis genus and the difference in the dynamics of plankton that occurred during the treatment period. However, not all plankton could be found in significant amount in each pool per week. In addition, differences in the dynamics of plankton in biofloc pool were quite diverse as seen from the difference in the amount of plankton abundance on a weekly basis for each pool. In each week of observation, the phytoplankton of Cyanophyceae class showed the highest abundance thatwas varied in each pond.
Water quality
Water quality in every treatment were analyzed. Ammoniac on 50 days biofloc treatment were 0.70-13.01 ppm, Nitrat were 2.17-12.17 ppm, nitrit 0.03-3.66 ppm, DO were 7.4-8 ppm, Temperature were 25-29 0 , and pH were 5-7 ( Table 2 ). The peak level of Ammoniac (13.01) was recorded at group 4 (2500/m 3 ), the peak level of Nitrat (12.17 ) was recorded at group 1 (1500/m 3 ), and the peak level of nitrit (3.66) was recorded at group 2 (2500/m 3 ). For the DO, temperature and pH, every treatment group had a same condition.
Ammonia is a major end product of protein breakdown in fish. The fish will digest the protein in the feed and excrete ammonia through their gills and urine. Ammonia in the cultivation environment is also derived from the decomposition of organic material such as food remains, dead algae, and aquatic plants [28] . At the beginning of the study of ammonia ranged 8.63-13.005mg/L. High levels of ammonia caused by the accumulation of the metabolism of the fish and the unconsumed feed consumed. Once that happens a gradual decline in each treatment until the end of the study of ammonia ranged 0.7488-7.6123mg/L. According to Green and Schrader (2015) that the increased levels of ammonia in the culture system can be affected by pH and temperature. At low water pH (acidic) ammonia tend to be more in the form of NH4+, while the high water pH (alkaline) ammonia tend to be more in the form of NH3. At low water temperatures tend to be more ammonia in the form of NH4+, while the high water temperatures tend to be more ammonia in the form of NH3. Nitrite is a result of the oxidation of ammonia in a nitrification process which is then converted into nitrate [27[. The measurement results nitrite levels were obtained at the start of the maintenance ranges 0.0323-0.0792 mg/L. The concentration of nitrite tend to fluctuate to indicate the occurrence of nitrification in maintenance media. The occurrence of nitrification in maintenance media can be seen by comparing the value of ammonia, nitrite, and nitrate, which the current value of high ammonia nitrite then the value is low and vice versa. According to Mosha et al. [16] , the main effect of nitrite compounds in the body of the fish is a change in the transport of oxygen and the oxidation of compounds in tissue. Ferric ion oxidizes nitrite which converts hemoglobin into methemoglobin. Methemoglobin low ability to bind and transport oxygen from aquatic environments throughout the body causing the fish to experience hypoxia (lack of oxygen) and cyanosis (blue skin bruising and because of the blood on hold). The high increase in the concentration of nitrite nitrogen in the first treatment that stocking density 2.000 head per pond, thought to be one of the factors that cause high levels of mortality in the treatment.
Nitrate (NO3) is the main form of nitrogen in natural waters and is a major nutrient for plant growth and algae. Nitrates are highly soluble in water and are stable. This compound is produced from the oxidation of nitrogen compounds in the water is perfect. Nitrification which is the process of oxidation of ammonia to nitrite and nitrate is an important process in the nitrogen cycle and takes place in aerobic conditions. The oxidation of ammonia to nitrite made by the bacteria Nitrosomonas, while the oxidation of nitrite to nitrate made by the bacteria Nitrobacter. Both types of bacteria are a chemotrophic bacteria, ie bacteria that obtain energy from a chemical process . Nitrate is an end product of the nitrification process. Nitrates are not toxic for fish except in very high concentrations (>100 mg/L). Under anaerobic conditions, nitrate can be removed with the aid of denitrifying bacteria will convert nitrates into nitrogen gas. The observation of the nitrate content of water pisciculture media during the study in Figure 8 shows that the concentration of nitrate nitrogen all treatments tend to fluctuate with the patterns and values are almost the same. Nitrates have 1.000-3.000 ppm limit value so it is rarely the cause of death in fish [27] . Dissolved Oxygen plays an important role in the culture system, especially in intensive aquaculture systems that employ biofloc. This is because the metabolic activity of microbes to decompose the organic material requires sufficient amount of oxygen continuously (Green and Matthew., 2017) . The results of the measurement of dissolved oxygen (DO) in the water used for pisciculture C. gariepenus at 7.4 to 8 ppm which is still appropriate quality standards applied cultivation Government Regulation No.28 Year 2001. Oxygen levels are not only important for the metabolic activity cells but also can affect the structure of floc. According to Wilen and Balmer [24] , the dissolved oxygen concentration is higher, floc size will be larger and more compact so that it will more easily be used as feed by fish.
The pH value of the water reflects a balance between acids and bases in water. The observation of the pH value of maintenance media showed that at the beginning of the maintenance of the pH value is quite low, but in the middle of maintenance, normal pH value in the range of 6.8 to 7.0. According Boyd [25] , a pH below 6.5 or greater than 9.0 can reduce the ability of fish reproduction and growth. While the pH value ranging from 6-9 maintenance media, it is still in line with the range of water quality standard for cultivation in Government Regulation No. 82 Year 2001.
Temperature is a factor that affects the growth and survival of fish. The water temperature will affect the rate of growth, the rate of metabolism and appetite of fish [25] . The difference in temperature that occurs during pisciculture looks quite volatile, which in the early morning just 25ºC temperature maintenance, then increased fairly high at 28ºC, and then stabilized until the end of the study. According Green and Schrader [23] , optimal temperature range for catfish farming is 25-30ºC. So that the temperature fluctuations that occur during maintenance is still in normal condition with a range that can be tolerated by fish. Temperature affects the various chemical reactions in the body of water, including the effect on the solubility of oxygen in water and metabolism of fish, so it will affect fish growth [26] . Fluctuations in temperature also affects the activity of bacteria in media biofloc maintenance. The high activity of bacteria characterized by decreasing the amount of oxygen in the afternoon, when the temperature reached the peak or the maximum value. The high activity of these bacteria is offset by the addition of molasses as a carbon source to be converted into cellular proteins of bacteria in the afternoon after feeding. At the time of low temperature, high oxygen solubility, and vice versa. In addition, the temperature also affects the strength and morphology floc. The optimal temperature to maintain the stability of flocks ranged between 20-25ºC, while the temperature is too high (> 35 ° C) may cause a decrease in the stability of the floc [26] .
